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[0040] What is claimed is: 



1 1 . An eddy current sensor for measuring characteristics of a nearby, moving, 

2 electrically conductive object, tne sensor comprising: 

3 a uniaxial permaneht magnet for generating a stationary magnetic field, 

4 the magnet being sized ana shaped so that the stationary magnetic field can be 

5 intersected by the moving conductive object; 

6 a winding core comprising a magnetically permeable material generally 

7 coaxial with the magnet; and 

a coil wound around the Winding core so that a signal voltage can be 



5?f produced on the coil in response to a variable magnetic field caused by eddy 

m currents in the conductive object as tH^ conductive object passes through the 

%i 

mi i stationary magnetic field. 

a 

m 

Hi 2. The eddy current sensor as recited in clairfy 1 , wherein the magnet is also the 

Q. 

p \ winding core, and the magnet is generally rectangular in cross-section, has a greatest 

3 dimension of length, and is magnetized along one oryits two minor axes, whereby the 

4 sensor is monodirectional. 



1 3. The eddy current sensor as recited in claim 1 , wherein the magnet is generally 

2 cylindrical, has a central longitudinal axis, and is magnetized along the axis, whereby 

3 the sensor is omnidirectional. 
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1 4. The eddy current senior as recited in claim 3, wherein the winding core is a cy- 

2 lindrical rod mounted to a pole^of the cylindrical magnet distal from the moving con- 

3 ductive object. 

1 5. The eddy current sensor as^ecited in claim 3, wherein the cylindrical magnet is 

2 also the winding core. 

i 6. The eddy current sensor as recited in claim 3, wherein the winding core is a cy- 

^2 lindrical rod mounted to a pole of the cylindrical magnet distal from the moving con- 

/|| ductive object, and the coil is wound around the magnet and the rod. 

Ill 
Q 
■F 

pji 7. An eddy current sensor for measuring characteristics of a nearby, moving, 

\I 

* 2 electrically conductive object with an intervening barrier of material between the sen- 

P 

Sjb sor and the object, the barrier causing alternating magnetic fields to provide inade- 

y 

Pj4 quate sensor performance, the sensor comprising: 

5 a uniaxial permanent magnet for generating a stationary magnetic field, 

6 the magnet being mounted proximate to the barrier and sized and shaped so 

7 that the stationary magnetic field penetrates through the barrier and can be in- 

8 tersected by the moving conductive object; 

9 a winding core comprising a magnetically permeable material generally 

10 coaxial with the magnet; and 

1 1 a coil wound around the winding core so that a signal voltage can be 

12 produced on the coil in response to a variable magnetic field caused by eddy 
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13 currents in the conductive object as the conductive object passes through the 

14 stationary magnetic field. 

1 8. The eddy current sensor as recited in claim 7, wherein the magnet is also the 

2 winding core, and the magnet is generally rectangular in cross-section, has a greatest 

3 dimension of length, has a longitudinal central major axis that is generally parallel to 

4 the proximate surface of the barrier, and is magnetized along one of its two minor 

5 axes, whereby the sensor is monodirectional. 



9. The eddy current sensor as recited in claim 7, wherein the magnet is generally 



Hi 

.£2 cylindrical, has a central longitudinal axis that is generally perpendicular to the proxi- 

iljs mate barrier surface, and is magnetized along the axis, whereby the sensor is omnidi- 

* 4 rectional. 

p 

J.4 10. The eddy current sensor as recited in claim 9, wherein the winding core is a cy- 

* 2 lindrical rod mounted to a pole of the cylindrical magnet distal from the barrier. 



1 11. The eddy current sensor as recited in claim 9, wherein the cylindrical magnet is 

2 also the winding core. 

1 12. The eddy current sensor as recited in claim 9, wherein the winding core is a cy- 

2 lindrical rod mounted to a pole of the cylindrical magnet distal from the barrier, and the 

3 coil is wound around the magnet and the rod. 
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1 13. An eddy current sensor for measuring characteristics of moving turbine blades 

2 of a jet engine having a casing, through which the sensor measures the blade char- 

3 acteristics, the sensor comprising: 

4 a uniaxial permanent magnet for generating a stationary magnetic field, 

5 the magnet being mounted proximate to the casing and sized so that the sta- 

6 tionary magnetic field penetrates through the casing and can be intersected by 

7 a portion of the blade, wherein the magnet is generally rectangular in cross- 

8 section, has a greatest dimension of length, has a longitudinal central major 

q 

axis that is generally parallel to the proximate surface of the casing, and is 

p 

magnetized along one of its two minor axes; and 

jjjl a coil wound around the magnet so that a signal voltage can be pro- 
SI 

J2 duced on the coil in response to a variable magnetic field caused by eddy cur- 

h 

0 rents in the blade as the blade passes through the stationary magnetic field, 

|4 whereby the sensor is monodirectional. 

p 

gam 

1 14. The eddy current sensor as recited in claim 13, wherein the magnet material is 

2 selected from the group consisting of Neodymium-lron-Boron, Samarium-Cobalt, and 

3 Aluminum-Nickel-Cobalt. 



1 15. An eddy current sensor for measuring characteristics of moving turbine blades 

2 of a jet engine having a casing, through which the sensor measures the blade char- 

3 acteristics, the sensor comprising: 



-17- 

DUR1\293558_ 1 



• ♦ 

Attorney Docket No. 012720-000027 



4 a uniaxial permanent magnet for generating a stationary magnetic field, 

5 the magnet being mounted proximate to the casing and sized so that the sta- 

6 tionary magnetic field penetrates through the casing and can be intersected by 

7 a portion of the blade, wherein the magnet is generally cylindrical, has a central 

8 longitudinal axis that is generally perpendicular to the proximate barrier surface, 

9 and is magnetized along the axis; 

10 a winding core comprising a magnetically permeable material generally 

1 1 coaxial with the magnet; and 

i^ a coil wound around the winding core so that a signal voltage can be 

ill 

i3y produced on the coil in response to a variable magnetic field caused by eddy 

& 

lip currents in the blade as the blade passes through the stationary magnetic field, 

m 



M whereby the sensor is omnidirectional. 
0 

m 

*T 16. The eddy current sensor as recited in claim 1 5, wherein the magnet material is 

fij 

?2 selected from the group consisting of Neodymium-lron-Boron, Samarium-Cobalt, and 

3 Aluminum-Nickel-Cobalt. 

1 17. The eddy current sensor as recited in claim 16, wherein the winding core is a 

2 cylindrical rod mounted to a pole of the magnet distal from the casing. 

1 18. The eddy current sensor as recited in claim 16, wherein the cylindrical magnet 

2 is also the winding core. 



« 
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1 19. The eddy current sensor as recited in claim 16, wherein the winding core is a 

2 cylindrical rod mounted to a pole of the cylindrical magnet distal from the casing, and 

3 the coil is wound around the magnet and the rod. 

1 20. A method of measuring characteristics of moving turbine blades of a jet engine 

2 having a casing, through which blade characteristics are sensed, comprising the steps 

3 of: 

4 generating a stationary magnetic field by using a uniaxial permanent 

5 magnet, the magnet being mounted proximate to the casing and sized so that 
^| the stationary magnetic field penetrates through the casing and can be inter- 
yl sected by a portion of the blade, the magnet being generally rectangular in 

jg| cross-section, having a greatest dimension of length, having a longitudinal cen- 

« 9 tral major axis that is generally parallel to the proximate surface of the casing, 

and being magnetized along one of its two minor axes; 



jjjjj producing a signal voltage on a coil wound around the magnet in re- 

12 sponse to a variable magnetic field caused by eddy currents in the blade as the 

13 blade passes through the stationary magnetic field; and 

14 measuring the signal voltage. 



1 21 . A method of measuring characteristics of moving turbine blades of a jet engine 

2 having a casing, through which blade characteristics are sensed, comprising the steps 

3 of: 
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generating a stationary magnetic field by using a uniaxial permanent 
magnet, the magnet being mounted proximate to the casing and sized so that 
the stationary magnetic field penetrates through the casing and can be inter- 
sected by a portion of the blade, the magnet being generally cylindrical, having 
a central longitudinal axis that is generally perpendicular to the proximate bar- 
rier surface, and being magnetized along the axis; 

producing a signal voltage on a coil wound around a winding core in re- 
sponse to a variable magnetic field caused by eddy currents in the blade as the 
blade passes through the stationary magnetic field; and 

measuring the signal voltage. 

22. The method of sensing characteristics of moving turbine blades of a jet engine 
as recited in claim 21, wherein the winding core is a cylindrical rod mounted to a pole 
of the magnet distal from the casing. 

23. The method of sensing characteristics of moving turbine blades of a jet engine 
as recited in claim 21, wherein the cylindrical magnet is also the winding core. 

24. The method of sensing characteristics of moving turbine blades of a jet engine 
as recited in claim 21, wherein the winding core is a cylindrical rod mounted to a pole 
of the cylindrical magnet distal from the casing, and the coil is wound around the mag- 
net and the rod. 
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